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LEARNING ACTIVITIES IN INDIVIDUALLY Pnncpinri, IN:;TRUCTION

Joseph Shimron

Learning Pesearch and Development Center
University of Pittsburgh

A major goal of the Primary Education Project (PEP) and

Individually Prescribed Instruction (IPI) programs (see Appen-

dix) 15 to adapt the educational system to individual differences,

and the extent to which this adaptation occurs in under continuous

study and evolution. The major purposes of thin pilot study were:

(1) to determine whether or not distinctive patterns of behavior

exist for slow and fast students, and (2) whether or not, and

the degree to which, the IPI system attempts to adapt its in-

structional procedures to these behavior patterns.

Method

Measures of Adaptability

The question posed is how well the IPI system actually

adapts to individual differences. In order to measure adapt-

ability, one can observe rates of progress and mastery time.

One can also measure general achievement and changes of ap-

titudes. These measures are very useful in comparing the

academic achievement produced by IPI to that produced by other

systems. Both Resnick (1967) and Lindvall and Bolvin (1966)

have predicted that under an individualized instructional

system, students will show a higher level of achievement



compared with students studying under traditional instruction.

This gain is attributed to the better ratch that this system

achieves between the curriculum and the student's knowledge,

needs, and interests. *:evertheless, measures of academic

achievement alone provide no information about the derree to

which instructional procedures ac'just to individual differences,

which are expressed in actual classroom behavior.

Tn this study, it was first assured that in an adaptive

system of education, individual differences alone cognitive and

noncognitive dirensions could freely develop. The !PT system is

not a full range "open" sy:item since children have to follov a

prescribed order of learning units. 'rvertheless, the fact

that children can complete the units at their own pace, and the

fact that they do not behave in a permanent teacher- controlled

situation (an in the traditional classroom), rake IPT open

enough to allow for individual differences to he expressed.

Secondly, it was assumed that if individual differences

are actually expressed, it should be possihTe to detect then

by, for example, observational methods. These observational

nethods ray show how different kinds of students behave and how

they interact with their peers, teachers, and other factors

in the educational setting.

The question remains as to what aspects of behavior best

I licate adaptability. it was assumed in this study that:

1. Adaptability of the curriculum to individual

differences can be detected by measuring the students'



on-task/off-task behavior. If the curriculum is well

matched to individual differences (by the curriculum

builder and by the classroom teacher), sloe and fast

students should not differ in the amount of time they

spend in on-task behavior, be that prescribed, mutually

agreed upon with the teacher, or self-initiated task.

2. Adaptability of the teacher to ind;vidual needs can

be detected from measurement of the number of teacher/stu-

dent interactions. The circumstances under which these

interactions task place, (e.g., on-task or off-task) is

also isportant. In general, it is assumed that there

should not be a difference in the availability of the

teacher to either slow or fast students. Occasionally,

however, when there is an apparent need to compensate for

a disability evidenced in the learning progress of slow

students, it is expected that the teacher will initiate

encounters with the slow student in order to increase

learning and to provide more emotional support and rein-

forcement.

Considering the assumptions made above, it can be seen

that characteristics of adaptability can be defined as com-

binations of two dimensions: the task-related dimension and

the interpersonal dimension.

Three possible kinds of task-related learnine were de-

fined: Direct on -task behavior, task-oriented behavior, and

off-task behavior. Direct on-task behaviors included ac-

tivities in which the student seemed to be occupied by his
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tanks, (e.r., reading, writing, game playinr, counting). In

the task-oriented category were activities closely related to

on-task behavior even if they could not be considered as direct

on-task behavior, (e.g., waiting, arranging an assignment). Such

activities could indicate learning tendency or motivation. Acti-

vities which no relation to tank performance was apparent were

included in the off-task category.

The second behavioral dimension specified the types of

hahavior engaged in Ly the student while performing direct

on-task, task-oriented, and off-task activities. Three types

were defined: no interpersonal interactions, dyadic interac-

tions (student/student, student/teacher), and group interactions.

These two dimensions were combined into a matrix, from

which categories of observed behavior were derived (see Figure 1).

Not all cells of the matrix were measured, however, since not

all combinations of behavior can occur under the IPI system.

Subjects

The subjects for this pilot study were eight second-grade

students from the Frick School, an inner-city school that is

associated with the Learning Research and Development Center.

Four of the students had mastered the largest number of cur-

ricular units and were thus classified as "fast." The other

four had mastered the least number of units and were designa-

ted as "slow."



Apparatus

In order to record the different amounts of tire spent in

each category of behavior, a Iraphical recordini device a

remote control button box war empoyed. This device enabled

the observer to position himself at any point in the classroom.

Procedure

The observations in this pilot study tool: place in the

winter of 1972 in one of the second-grade classrooms within the

Frick school. There were 20 students in this classroom. Obser-

vations were taken during the morning hours (from 9:30 to 11:1n).

raring these periods, one teacher or aide wtr. "travelinr"

among the students tutoring those who requested help, while

the other provided assistance to a student or groups of students

for more extender. eeriods of tine. Pali. of the students in the

class worked on math projects and the other half on readier.

The next morning those who worked on math worked on rending and

vice versa. Curricular units were shelved alone the walls and

all the students wera skillful enough so they could indepen-

dently walk to the shelves and pick up the appropriate task.

They also knew how to arrange the mnterials for learning, to

reorganize then after they were threugh, and to reshelve the

units so they were available to others.

Only one student was observed at a time. Each student

was observed five times during the study. The percentages of

agreement between the two observers were checked with the aid
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of videotape equipment and found to be between 85 and 91 percent.

In order to control for subject-matter effect, observations were

made in equal number of times when the students were studying

math and reading. Similarly, the effect of a particular teacher

was also controlled. (Two persons, as it is explained above,

were guiding students -- the main teacher and the aide, although

only one was in contact with the student at a time).

Results and Discussion

The results presented below concentrate on: (1) character-

istics of slow and fast students when they worked individually,

(2) characteristics of student/teacher interactions of slow and

fast students, and (3) characteristics of the peer interactions

of slow and fast students.

Individual Domain

Tables 1 and 2 show the results in those categories in which

the individual does not interact with either peers or a teacher.

On the average, the fast student spent twice as much time working

on his assignment than the slow one. The number of occurrences of

on-task behaviors, however, was about the same. The percentage of

time spent in direct off-task behavior by slow students was twice

that spent by the fast ones. Both the slow and the fast students

spent about the same amount of time in arranging assignments. The

number of waiting occurrences was significantly higher for fast

students.



A5 noted above, the flst student .:orked rare and

less tl.an the slow one. if our rirst a:74.:umption, that cur-

riculum adaptability can be detected from measures of on-task

behavior, is correct, this result indicates that the present

curriculum is not equally adaptive tui the entire range of

individual differences. The tern curriculum is used here in

its broadest sense. it is not just the instructional unit, but

also the kind or the 'decision which was made by the teacher to

present a specific curriculum unit to a particular student. Tf

it can be assumed that the teacher generally made the ripht

decisions within the context of what could possible be done,

curriculum developers should then recognize the limits or the

present curriculum to attract an hold the attention of dif-

ferent students.

In any case, it seems that it is not the theory of the

"proper match" but rather the actual present attempt to approx-

imate that match with a wide range of individual differences

which needs to be reconsidered. Several reasons can account

for this situation. Among these are: (1) some students (slo.c.

ones) require more gradual sequencing; (2) sore prerequidites

for achieving the tasks may not be priorly obtained; (3) dif-

ferences in interests are not met by the present curriculum, and

(4) available curriculum units are not varied enough to equally

attract all students.

The fact that both the slow and the fast students spent

about the same percentage of time in arrangin7 assignments may

indicate thnt this amount (nround 14 percent) is a character-



istic of the IPT procedure rather than a difference between slow

and fast students. Interentinglr, t-ith regard to this catef.or!-,

the standard deviation among the Blow students vas three tires

higher than that among the fast ones. It should be remembered

that slow students have, in fact, less cause for spendine tire

in arranging assignments since they raster less units in a perioil

of tire. Therefore, it seems that being 'airy with arrangement,:

ray have more than one purpose for so 'c of the slow students.

Ferhaps raking arrangements becomes an end by itself, or, per-

haps, some of the slow students are hampered by arranging assign-

ments.

With regard to "waiting" tire, the difference found be-

tween slow and fast sti:dents vas in the number of occurrences

of waiting behavior (but not the total amount of tire). This

difference is not surprising if one remembers that fast students

master more units, and that any progress to a new unit must be

approved by the teacher. :ioreover, the fast students not only

master more units, they also face more points of novelty and

difficulty, they probably are less hesitant in requestinr help

from the teacher, and they are more oriented tovard academic

achievement. It thus seems that one should expect the fast

students to have many more reasons for waiting behavior.

Student/Teacher Interactions

The time spent in the category called "given general

attention" was less than 1 percent in the behavior of both stow

and fast students, and thus in not indicated in the tables.



The infrequeat occurrence if this behavior may t' at

disciplinary comments were uncommon In this plrticular

room. Thin findinr; in in accordance wit71 iii rercral belief t1'.it

in individualized instruttion,in which or pupil i4 free to

vork at hi!; awn pace, the neeA to control or to discipline

studentn in minimal.

The number of occurrence.: of Itudent/teacher interactions

which concerned on-tanl, activity VA'. nirnificantiv hiher with

regard to the fast students, compared with the slow ones. (See

Table 3). This finding is, apparently, a result of the pre-

viously mentioned higher rate of "waiting" frequencies among

fast students. if this annlvnin is correct, it con be said that

teacher behavior ir this clasnront, is in r,ccord;,nce vith the

principles of adaptive education, i.e., teacher in respoTi-

live to the nppnrent needs of help. There are, hnvever, ts7o

points of concern. First, if teacher behnvior is n simple

funct'on of students' requests, the teacher, then, does not

initiate interactions with slow students whn my otherwire not

reque:.t help. There in some evidence Wein, ilndon, Gentile,

Resnich, leynolds and Bachmeyer, 1972) that increasing the number

There in, however, another aspect to this question. 'dint

is, should the teacher spend tire in teacher/student interne-
titans of the type that does not concern either nendemic en-
tnsk hehnvior or disciplinnry problem? That depends on the
type of relationship (ntudent/tencher) one wants to have in nn
educntionnl netting.. This Aspect repnrds the general philog-
ophy o: the educators who are involved in the implementation
of individualized instruction, and cannot b' pursued further here.
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of encounters between teachers and slow students results in

higher on-task behavior. Such an encounter proba:aly has an

important reward effect on the student.

Secondly, as it be otherwise predicted, there 15 no evi-

dence from the data gathered in this study of teacher's f4vcrinr.

particular kinds of students. The fact that fast students I.:ad

significantly higher rrequencies of teacher guidance can tar ex-

plained, as indicated above, by teachers' responsiveness to the

greater number of requests for help from the fast students. In

the psychological literature, as the reader nay recall, sone psy-

chologists have asserted that favoritism does erist. For ex-

ample, Rosenthal and Jacobson (19C8) and Good and Brophy (1,260)

claimed that teachers; expectations for student performance

function as self-fulfilling prophecies, such that positive

teacher expectations tend to increase student performance.

Good and Brophy found in the tradi%ional classroom "pro-active

teacher behavior that goes beyond the objective differences

among the children and suggest that teachers may be enhancing

these differences rather than reducing them through compensation

technique." Again, even though this study did no6 concentrate on

this particular question, the evidence gathered can not sub-

stantiate a claim of teachers' favoritism.

Student/Student Interactions

The remarkable finding, in th!.s domain is that occurrences

were recorded in the "dialogue with neighbor" category in the

off-task dimension (see Table 4), but almost no peer activity
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was recorded in the on-task catepories ("help other student" and

"guided by student"). Apparently, the TPT system has not yet

made (at least In this particular classroom) provisions for peer

learning and peer tutoring ,,hereby students can help each other

or cooperate in a common learning task.

Nevertheless, both slow and fast students spent about the

same amount of time in dialogues of the off-task kind (between

10 to 157 of their time). This is not a negligible amount of

tire and might indicate a real need for social interaction, a

need that does not change drastically even among academically

motivated students. Tt might be 'Ielpful, therefore, to channel

some of these social interactions into the learning, on-task

domains.

Group Activity

The degrees of social activity (see Table 5) which involved

more than simple dialogue was very low for both fast and slow

students. The total percentage of time spent in this activity

was around 1 percent. On the average, the number of occurrences

in 20 minutes of observation was less than 1, and there were no

significant differences between slow and fast students in this

respect. There are two possible explanations. First, more social

activity goes on in the classroom in the afternoon than in the

morning, when the observations were made. Secondly, math and read-

ing are the only subjects studied totally on an individual basis.
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Summary and Educational Implications

It appears that the observational system employed in this

pilot study is sensitive ro individual differences, since the

results clearly show two distinct patterns of behavior for slow

and fast students. These findings per" discussion about the

way the educational system adapts itse. to some aspects of

individual differences.

It is often asked how to explain the slow progress of some

students: Is it because the slow student works slowly or

because he simply works less? A major finding of this study

clearly indicates that much of the varince in the behavior of

slow and fast students can be attributed to the fact that the

slow students spend less of their time in on-task activities.

If this finding is universally true, it should be faced by

curriculum developers, instructional designers, and all others

for whom adaptive education is a major. concern. The display

of curriculum of adaptive education (see Resnick, 1972) should

vary in such a way that all kinds of students may find it highly

attractive.

In the classroom observed in this study, much of the con-

trol of the teachers' time was left to the students therselves.

In such a situation, the fast students will always gain more

encounters with the teacher. If adaptive education is also to

be compensatory for those who come to the school with obvious

disadvantages, one would expect teachers to plan their ac-

tivities in such a way that interactions with slow students will

not depend on student initiative alone. Perhaps one way of
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achieving this would be to provide the type of data gathered

in this study to teachers so that they can plan the distribu-

tion of their time in a manner which is rore sensitive to

individual needs.

Since the findincs of this study showed that the fast

student worl/ed longer, idled less, any' r,ceived the teachers'

help more frequently, ore ray conclude that the system favors

the fast student. Nonetheless, it should remembered that

the production of the fast student, in terms of the number of

units mastered, is found on the average to be three tires

higher than that of the slo'd one. rence, if e-e total arount

of time spent in each category is dividee by the number of

units mastered during the period of observation, every difference

found in the study will simply change its direction. That is,

when total amount of time spent in each category is divided by

the number of units mastered in this sane time, the fast student

appears to spend relatively less time in on-task behavior in terms

of time-per-unit, and has the teachers' guidance less frequently.

What emerges from this analysis is that in terms of educational

"cost ", the slow student is much more costly to the system.

Consequently, it might be sntd that the IPX system (as well as

many others) invests more in the education of the slow student

than the fast one. Uhether or not the right proportion of time

is invested in the slow or the fast students is, however, a

matter for society to decide.

And, finally, the In system, as many other early educa-

tion projects, has a generally high adult-to-student rate.



?et, even this high ratio cannot satisfy the stodents' dcrand

for teacher guidance. Toth sle!, and fist student,: -:rend about

10 percent of thei tire ..altinr for the te;Ichet. Ti-ey spend

more tire in waitinr than in helm- !,uided and the nurber of

tires they indicate waitinr is persistentl!, hi-her than the

num%er of times they receive the teacher's ottenti-n. T f tti

is no way to increase the adult-to-stueent ratio,, 7,ay he

alternatives ouvIht to be considered, one of ,!hich is for the

students to help each other. Nnother way to solve the ru4dinr

problem is to increase self-controlled tasks which presunahly

(':an;;, 1973) require less amount of teacher intervention, for

some of the students.
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The Educational 'Nadel of IPI and PEP

llistory of IPI and PEP

Individually Prescribed Instruction (TPT) is an edu'r

tional system designed by the Learning Pesearch and nevelop

ment Center of the University of Pitts'Iurph. Pgplerentation

of the new curriculum and instructional procedures started in

the Oakleaf Elementary School, in a suhur. of T'ittsburgb,in

1964. The Prirary rducation Project (TT.P) was 'tat-tett in 1967

at Friel. Elementary School, an innercity schonl in Pittsburgh.

Both systems are closely related. Procedures ond some units

of curriculum in PEP were initially borrowC-d from TrT. Net,

developments of curriculum and procedures 1)e finally

administered in both schools, depending. on the particular

circumstances. The major aspect of differences between the

two schools today is in their management procedures; e.g.,

in rrP some attribute:; of the classroom as a group still

exist, this is not so in Oalflenf. For a detailed description

of the initial TPT see Lindval3 and Bolvin (1966, 1967); for

a description of the PrP approach see "esnicl: (1967), ':anr!,

':nsnick and Schnetz (197r.). Tn this study, differences he

t,,e,n PEP ana 171 ,.ill be generally i,nored.
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Appendix Con't

r:oalc or In.!.

The chief goal or the individnali7.ef! insirprtien 171,rerlch

i3 to raVe the educational ,:yste moro rrcpon':Ive to

ifferences among stndent-:. This 7eneral c'nr,l derive,' in part

from the belief of iestern democratic sociYt' that individual

ifrerences bet,./een persons (including students) arP to 11P

respected. nrcanizition and institutions are thus cYpected

to achieve their P.oals whi'e ndaptinr ihei r proce(!nres, to n

certain decree, to their individual members. qpecial er

phasis on such P demand given hv educators vere con-

cerned vith the prohler.s o compulsory edur:ition vbich

expected to provide proper ceucation for n11. Tt vas believed

(Glaser, ]972) that education can no Longer play a selective

role, as it urea to do; rather it should be adapted to the

individual's needs. Tn addition to that., the designers of

individualized instruction in L" DC (See Glaser, 196P; yosnich,

1967; Lindvall ;id '1olvin, 1967) believel' that individualize('

instruction 11-4o has educational, .e specificallr, learnin^

Tt assured that learning: is, in the finaladvantages.

analysis, an individual process thus the hest instruction is

the one which matches individual set of prior knoledges needs

and interests, something that can not he done in traditional

!;roup instruction. Retter approximation of the instructional

procedures to each individual will result in a birber rate of

learning progress and an increase in positive attitudes touard

the school.
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Instructional Procedures of It./

As 3olvin and Glaser (lc'71) pointed out (folloin: Cret,--

hAck, 1967), there is :lore than one procedure po;s1!.le to af'opt

the educational system to individuals. Two f.f these procedures

seer to best characterize the "ork of IrI:

1) Ettablishinr a vinimurl set of fixed reals for all,

t:Ith additional i-,0als for soc ::tudents, and providing

for varying techniques of instruction and vart,,Ing times

to master the minimum set of fixed roais. remedial

programs, certain cracking programs, and non-frade,1

programs attempt to employ this procedure.

2) Estahlishing sets of goals and 1earnin^ outcores

with a variety of instructional techniques and resources,

with time to reach the desired competencies varyir.r fro--

one student to another. In this situation, it Is assured

that goals may vary from student to student.

These general procedures will be discussed below with rerard

to some particular aspects of the educational system.

A. Curriculum development in LT1DC makes use of a technique

called component analysis (rolloving Resnick, 1967). Tn this

technicue hierarchies of learning objectives are id..ntified,

such that mastery of objectives lower in the hierarchy facil-

itates learning of higher objectives. Tn this vny a line (or

a tree) of sequences is set as the skeleton of the curriculum.

Embedded tests in each particular sequence can allot. ob..ervations

of the degree by which progress is achieved. "tech inforrn-

Ginn is needed when a decision about hots to continue learning

is made.
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Ti. The role of the teacher in TPT consists of three valor

functions: evaluation, diagnosis and guidance. The three

functions are actually inseparable since guidance is based on

diagnosis of difficulties and diagnosis can be done only on

the basis of some evaluations. In order to implement this

function the teacher should be familiar with the curriculum

so that he can make the right assess.nents, give the best

guidance and make the right decisions about ho to continue

learning.

In this system much of the teacher's time is devoted

to tutoring individuals rather than to Instructing groups.

This fact makes -!t possible for the teacher to adapt his

instruction to the needs (F a particnl:r individual and to

give hilo the special support be needs.

C. The rol.e of the student in TPT is to become a self-

motivated independent learner. To achieve that tte student

should ohten self-manatement skills which should enable

him to proceed in the curriculum according to his own pace,

to request teacher's help if such is needed, to search for

the information he needs, to order and to organize learning

materials. (c.f. 'laser, 1972, p.11).
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